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(54) Biopsy device and remote control device therefor 

(57) A biopsy needle 11 and a cannula 12 are 
spaced from a first metal spring 1 7 of a first hook 1 5 and p ; 

a second metal spring 1 8 of a second tiooK 1 6 by a pre- 
determined distance L in a direction perpendicular to a 
plane of radiation R. Such an arrangement with the dis- 
tance L prevents the biopsy needle 1 1 and cannula 12 
from being displayed in a manner overlapping the 
springs 17, 18, and allows an operator to positively rec- 
ognize the positions of the biopsy needle 11 and can- 
nula 12 on the image screen. 
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Description 

[0001 ] This invention relates to a biopsy device and a 
renrote control device therefor for use in Isiopey per- 
formed under the guidance of CT or MR! (hereinafter 
referred to as "CT or the like"). 
[0002] Biopsy carried out under the guidance of CT or 
the like is a method which has wide application in the 
field of clinical medicine, and the effectiveness and 
safety of the method are approved. Further, recent 
progress in the technology of CT apparatuses has 
made it possible to reconstruct an image obtained by 
CT at a very high speed, whereby the image has come 
to be displayed in real time. That is, it has become pos- 
sible to show a metal biopsy needle and a metal can- 
nula having the biopsy needle inserted therethrough in 
the image obtained by CT and position a distal end of 
the biopsy needle to a desired site (tumor or the like) 
accurately 

[0003] l-iowever. according to the above conventional 
techniques, biopsy devices used under the guidance of 
CT or the like are those which have been conventionally 
used for biopsy but not designed assuming that they are 
displayed in the image screen of an apparatus of the CT 
and the like. Hence, at locations close to a biopsy nee- 
dle and a cannula which are objects to be displayed on 
the screen, there are provided metal springs for urging 
the needle and the cannula to be protruded in a down- 
wardly, so that the metal springs can be displayed on 
the screen in a maker overlapping the needle and/or 
cannula, which can make it difficult to confirm the posi- 
tion of the biopsy needle on the screen. 
[0004] Further, when biopsy is carried out with the 
image obtained by the CT or the like being displayed in 
real time, the operator has to hold the biopsy device with 
his/her hand in a radiation area, which compels the 
operator to be exposed to doses of radiation whenever 
biopsy is carried out 

[0005] The invention has been made noting the above 
conventional techniques. The invention provides a 
biopsy device which enables the positions of a biopsy 
needle and a cannula to be dearly recognized on the 
image screen, and a remote control device for a biopsy 
device, which prevents the operator from being exposed 
to doses of radiation. 

[0006] According to an invention of claim 1, there is 
provided a biopsy device including a nonmetal housing 
having a shape of a container. The housing provided 
with an opening on one side thereof has a metal can- 
nula, and a metal biopsy needle for being inserted into 
the metal cannula, with the cannula and the needle 
being received within the housing with respect distal 
end thereof protruding downward in a manner such that 
the metal cannula and the metal biopsy needle are ver- 
tically movable within the housing. Within the housing 
on an another side thereof with respect to the biopsy 
needle and the cannula, there are provided a first hook 
in engagement with the biopsy needle and urging the 



biopsy needle downward by a metal spring, and a sec- 
ond hook in engagement with the cannula and urging 
the cannula downward by a metal spring. The first and 
second hooks are caused to release the biopsy needle 

s and the cannula, respectively thereby causing the 
biopsy needle to protrude downward prior to protrusion 
of the cannula with a slight time lag. The biopsy needle 
and the cannula are positively spaced from the respec- 
tive metal springs of the first hook and the second hook 

10 by a predeterrnned distance in a direction perpendicu- 
lar to a plane of radiation. 

[0007] According to the invention according to daim 1 , 
the biopsy needle and the cannula are positively spaced 
from the respedive metal springs of the first hook and 

15 the second hook by a predetermined distance in the 
direction perpendicular to the plane of radiation. There- 
fore, the biopsy needle and the cannula are prevented 
from being displayed on an image screen in a manner 
overlapping the springs, whereby it is possible to 

20 securely recognize positions of the biopsy needle and 
tiielika 

[0OO8] According to an invention of daim 2, the biopsy 
device indudes a first stopper and a second stopper 
arranged on tiie other side of the first hook and the sec- 

25 ond hooK for engagement with the first hook and the 
second hook, respectively, to thereby inhibit the first 
hook and the second hook from moving downward, and 
a lock mechanism fbrmed between the first stopper and 
tiie housing, ttie first stopper being permitted to move 

30 downward together with tiie first hook by unlocking the 
lock mechanism, the first stopper abutting the second 
stopper when the first stopper has moved downward 
over a predetermined distance to thereby disengage tiie 
second stopper from tiie second hook. 

35 [0009] According to the invention of claim 2. the first 
stopper is permitted to move downward together with 
tiie first hook by unlocking the lock mechanism formed 
between tiie first stopper and the housing, and tiie first 
stopper abuts tiie second stopper when tiie first stopper 

40 has moved downward over a predetermined distance to 
ttiereby disengage the second stopper from tiie second 
hook. Therefore, it is possible to cause tiie biopsy nee- 
dle to protrude downward prior to protrusion of tiie can- 
nula with a slight time lag. 

45 [0010] According to an invention of daim 3, the hous- 
ing has a linear groove or a linear ridge formed on a side 
tiiereof at a location aligned with tiie biopsy needle and 
ttie cannula, for causing the biopsy needle and tiie can- 
nula to be aligned with tiie plane of radiation. 

50 [QO1 1 ] According to tiie invention of daim 3, aligning 
tiie linear groove or linear ridge with the plane of radia- 
tion allows the biopsy needle and the cannula to be 
aligned with the plane of radiation. 
[0012] A biop^ device according to an invention of 

55 daim 5, a biopsy device is held at a distal end of an 
articulated arm via a fine-adjustment mechanism; and 
the fine-adjustment mechanism and a lock mechanism 
of tiie biopsy device can be mechanically operated via a 
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flexible transmission means. 
[001 3] According to an invention of claim 5, ttie biopsy 
device is not held directly by hand but held on the distal 
end of the articulated arm, which prevents the operator 
from being exposed to doses of radiation. Further, it is s 
possible for the operator remote from the biopsy device 
to operate the fine-adjustment mechanism for finely 
adjusting the position of the biopsy device and the lock 
mechanism of the biopsy device by the flexible trans- 
mission means. Furthermore, the above operation is io 
executed mechanically, not electrically Therefore, no 
electrical noise is generated. 
[0014] A renwte control device for a biopsy device 
according to an invention of claim 9, a biopsy device is 
held via a fine^djustment mechanism at a distal end of is 
a holder attachable to an operator's arm; and a fine- 
adjustment mechanism and a lock mechanism of the 
biopsy device can be mechanically operated via flexible 
transmission means. 

[0015] According to the invention of claim 9, the no 
biopsy device is not held directly by hand but held on a 
distal end of the holder that attachable to the operator's 
arm, which prevents the operator from being eiqsosed to 
doses of radiation. Further, a flexible transmission 
means can operate the fine-adjustment mechanism for ss 
finely adjusting the position of the biopsy device and the 
lock mechanism of the apparatus . 
[0016] In an invention according to claim 13, the 
remote control device can hold an ethanol local injection 
device instead of the biopsy device. so 
[0017] According to the invention of daim 13, the eth- 
anol local injection device, instead of the bfopsy device, 
being held on a distal end of the remote control device 
can effect ethanol local injection treatment under the 
guidance of the CT or the like. 3s 
[0018] The invention is not particularly limited to the 
above description, but the above and other ot^'ects, fea- 
tures, and advantages of the Invention will become 
more apparent from the following detailed description 
taken in conjunction with the accompanying drawings. It 40 
is to be understood that various changes and modifica- 
tion may be made thereto without departing from the 
spirit and scope thereof. 

FIG. 1 is an exploded perspective view of a biopsy 45 
device according to a first embodiment of the 
present invention; 

FIG. 2 is a perspective view of a right-hand side of 
the biopsy device; 

FIG. 3 is a rear end view of a housing of the biopsy so 

device; 

FIG. 4 is a perspective view of a first stopper and a 
second stopper of the biopsy device according to 
the first embodiment; 

FIG. 5 Is a aoss-sectional view taken along a line ss 
SA-SAofFlG.1; 

FIG. 6 is a cross-sectional view showing the biopsy 
device in a state in which a handle has not been 



turned yet; 

FIG. 7 is a cross-sectional view showing the biopsy 
device in a state in which the handle has been 
turned but a lock mechanism Is not unlocked; 
FIG. 8 is a cross-sectional view showing a state of 
the biopsy device at the moment that the handle 
has been turned and the lock mechanism is 
unlocked; 

FIG. 9 is a cross-sectional view showing the biopsy 
device in a state in which the lock mechanism has 
been unlocked, and a first stopper moving down- 
ward abuts a second stopper to rotate the second 
stopper: 

FIG. 10 is a perspective view of a remote control 
device according to a second embodiment of the 
invention; 

FIG. 1 1 is a perspective view of a fine-adjustment 
mechanism of the remote control device according 
to the second embodiment of the invention; 
FIG. 12 is a aoss-sectional view of a joint of an 
articulated arm of the remote control device accord- 
ing to the second embodiment; 
FIG. 13 is a side view of a pivotal member of the 
fine-adjustment mechanism of the remote control 
device; 

FIG. 14 is a perspective view of an ethanol local 
injection device mounted on the remote control 
device; and 

FIG. 15 is a perspective view of a remote control 
device according to a third embodiment of the 
Invention. 

[Q019] The invention will now be described in detail 
with reference to drawings showing preferred embodi- 
ments thereof. The following description will be made 
assuming that A represents a front side (one side) of 
each embodiment of the invention, B a rear side 
(another side) thereof. C a right-hand side thereof and D 
a left-hand side thereof. 

[0O2O] FIGS. 1 to 9 show a biopsy device 1 according 
to a first embodiment of the invention. The first embodi- 
ment will describe a structure of the biopsy device 1 . 
Reference numeral 2 designates a housing made of 
resin, which has a shape of a container having an open- 
ing on a front side thereof. The opening of the housing 2 
has a groove 3 formed vertically in each inner surface of 
the opposite lateral side walls so as to be opposed to 
each other. Further, around the opening of the housing 
2, there are fbnned linear grooves 4 in a manner aligned 
with a plane of radiation R for use in CT or the like (lin- 
ear ridges may be formed instead of the linear grooves 
4). The housing has a protruding portion 5 on each 
opposite lateral side wall at a location dose to the front 
side. Each protruding portion has the same length as 
the lower half of the housing 2. 
[0021] The opening of the housing 2 is closed by a lid 
6. The lid 6 has an upper end and a lower end thereof 
divided into two portions by respective sIHs 7. On each 
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side of the upper end of the lid 6 is formed a projection 
8 for engagement with a corresponding one of the 
grooves 3. Further, each of the upper and lower ends of 
the lid 6 is formed with a pair of projecting pieces 9 
opposed to each other across the slit 7. Levers 10 are 
pivotally supported on a central portion of the lid 6, for 
being fitted between the respective upper and lower 
pairs of the projecting pieces 9 to increase the gaps 
therebetween. 

[0022] The lid 6 has a back formed with an upper 
holder 14 and a lower holder 14 each having a groove 
13 for holding therein a biopsy needle 1 1 and a cannula 
12, both described hereinafter. The groove 13 of each 
holder 14 is required to have a width corresponding to 
the thickness of the cannula 12 having the biopsy nee- 
dle 1 1 Inserted therein so as to be held by the holders 
14, and the vertical stroke length of the biopsy needle 
1 1 and that of the cannula 12 are determined according 
to a vertical distance between the holders 14. There- 
fore, a plurality of lids 6 are provided which have 
grooves 13 differerrt in width and holders 14 different in 
vertical distance therebetween for selection of the opti- 
mal lid therefrom. 

[0023] The housing 2 accommodates a first hook IS 
at an upper location and a second hook 16 at a lower 
location. The first hook 15 and the second hook 16 are 
urged downward by a first metal spring 1 7 and a second 
metal spring 18, respectively 
[0024] The first hook 1 S and the second hook 1 6 are 
engaged with respective upper portions of the biopsy 
needle 11 and the cannula 12. The needle 11 and can- 
nula 12 have a metal distal end. The distal end of the 
biopsy needle 1 1 is formed with a pocket 19 for collect- 
ing a sample tissue and held in a state inserted in the 
distal end of the cannula 12. The respective distal ends 
of the biopsy needle 1 1 and cannula 1 2 are transversely 
aligned with the above linear grooves 4. The first metal 
spring 17 and the second metal spring 18 are spaced 
from the distal end of the cannula 12 by a predeter- 
mined distance L (see FIG. 6) of approximately 10 mm 
in a direction perpendicular to the plane of radiation R 
(transversely). 

[0025] In the back of the first hook 1 5 and the second 
hook 16, there are ananged a first stopper 20 and a 
second stopper 21 for engaging with a lower end of the 
first hook 15 and that of the second hook 16, respec- 
tively, to thereby stop the downward movement of the 
stoppers. The first stopper 20 is arranged in a vertically 
slidable manner, whereas the second stopper 21 is piv- 
otally supported on an axis extending through a lower 
end thereof and urged by a spring 22 in a direction of 
engaging with the second hook 16. The first stopper 20 
has a lower end formed with protruding pieces 23 for 
engagement with the lower end of the second hook 16 
(see FIG. 4). 

[0026] The first stopper 20 and the second stopper 21 
are vertically spaced from each other by a predeter- 
mined distance. The lower end of the first stopper 20 



and an upper end of the second stopper 21 are opposed 
to each other and are formed with sloped surges 24 
for pivotally moving the upper end of the second stopper 
21 reanward against the urging force of the spring 22 
5 when the lower end of the first stopper 20 and the upper 
end of the second stopper 21 are engaged with each 
other. 

[0027] On a side of the first stopper 20 is arranged a 
lock mechanism 25 which is engaged with an inner sur- 

10 face of the housing 2 by the urging force of a spring to 
thereby prevent the first stopper 20 from moving down- 
ward. On a right side of the lock mechanism 25 is pro- 
vided a start button 26 for pushing the lock mechanism 
25 in a direction of disengagement from the inner sur- 

15 face of the housing 2. The start button 26 is normally 
urged in a direction of inhibiting the pushing of the lock 
mechanism 25. The first stepper 20 is formed at a rear 
side thereof with a latch recess 27 which has a sloped 
lower wall and a flat top wall. Further, the housing 2 is 

20 formed with a mounting block 28 at a right side surface 
thereof under the start button 26. The mounting block 
28 has a shape con-esponding in cross-section to the 
shape of a dovetail groove. It should be noted that the 
mounting block 28 is not used in the first embodiment 

25 but used in a second embodiment described hereinaf- 
ter. 

[0028] A slider 29 is provided in the back of the first 
stopper 20 in a vertically movable manner. The slider 29 
has a latch 30 formed on a front side thereof for engage- 
so ment with the latch recess 27 arranged on the rear side 
of the first stopper 20, the latch 30 being urged in an 
engaging direction. The slider 29 has a rear-side sur- 
face formed with a groove 31 which extends rightward 
from a central portion thereof. A projection 33 of a han- 
35 die 32 rotafably arranged on a rear wall of the housing 2 
is OTgaged with the groove 31 . 
[0029] Further, reference numeral 34 designates a jig 
for positioning the housing 2. At a central portion of the 
jig 34, grooves 35 for engaging with the protruding por- 
40 tions 5 are formed in a manner opposed to each other. 
Right-hand and left-hand holding pieces 36 of the jig are 
each formed with a linear groove 37 for aligning the jig 
34 with the plane of radiation R. 
[00%] Next, the operation of the biopsy device 1 will 
45 be described. 

[0031] First, the handle 32 on the rear wall of the 
housing 2 is rotated through 180 degrees to set the 
device 1. Then, the biopsy needle 11 and the cannula 
1 2 are set within the housing 2 such that the biopsy nee- 
50 die 11 engages the first hook 15 and the cannula 12 
engages the second hook 16. When the biopsy needle 
1 1 and the cannula 12 are in the housing 2, the biopsy 
needle 1 1 extends through the cannula 12. 
01032] Next, the upper and lower projecting pieces 9 
55 of the lid 6 are made closer by hokling them manually to 
put the right-hand and left-hand projections 8 in the 
grooves 3 formed inside the opening of the housing 2. 
When the projecting pieces 9 are released after fitting 
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the projections 8 within the grooves 3, the projections 8 
are engaged with the grooves 3 whereby the lid 6 is 
mounted in the opening o1 the housing 2. Further, by f it- 
ting the levers 10 between the projecting pieces 9, the 
prqections 8 are nrare firmly engaged with the grooves 
3 to reliably close the opening of the housing 2 by the lid 
6. 

[(X>33] Then, the grooves 35 of the jig 34 are fitted 
onto the protruding portions 5 of the housing 2 from 
above. In this embodiment, since the protruding por- 
tions 5 on the opposite lateral side walls of the housing 
2 have the same length as the lower half of the housing 
2, there Is no need to lift the jig 34 above the housing 2, 
so that there is no fear of the jig 34 hitting component 
parts of the device for the CT or the like, not shown, 
located above the housing 2. 
[0034] With the jig 34 mounted on the housing 2, the 
linear grooves 37 of the jig 34 are made aligned with the 
plane of radiation R, for positioning the grooves. 
Although the radiation per se is invisible, illuminating 
light is emitted along with the radiation and hence by 
aligning the linear grooves 37 of the jig 34 with the illu- 
minating light the linear grooves 37 can be properly 
positioned. Through this positioning operation by using 
the jig 34, the housing 2 can be properly positioned with 
respect to the plane of radiation R. Since the plane of 
radiation R Is aligned with the linear grooves 37 of the 
holding pieces 36 located away from each other in right- 
ward and leftward directions with a large distance ther- 
ebetween, the housing 2 can be positioned with high 
accuracy. After positioning the housing 2, the jig 34 is 
renwved. After the jig 34 is removed, even if the housing 
2 is displaced from its proper position, the linear 
grooves 4 formed in the housing 2 allows the posKion of 
the housing 2 corrected by aligning the linear grooves 4 
with the plane of radiation R. 
[0035] By aligning the linear grooves 4 of the housing 
2 with the plane of radiation R, it is possible to display 
the biopsy needle 11 and the cannula 12 on the image 
screen of the CT or the lil« in real time. After displaying 
the biopsy needle 1 1 and the cannula 12 on the image 
screen, the position and orientation of the biopsy needle 
11 is finely adjusted to a target site (tumor or the like) 
within a range of the width of the radiation R (approxi- 
mately 5 mm). The biopsy needle 1 1 and the cannula 1 2 
displayed on the screen are spaced from the first metal 
spring 1 7 and the second metal spring 18 by the prede- 
termined distance L in the direction perpendicular to the 
plane of radiation R (transversely), which prevents the 
biopsy needle 11 and cannula 12 from being displayed 
in a manner overlapping the springs, whereby it is pos- 
sible to clearly display the biopsy needle 1 1 and can- 
nula 12 on the image screen. 
[0036] After effecting fine adjustment of the position 
and orientation of the biopsy needle 11, eta. next, the 
start button 26 of the housing 2 is depressed to push the 
biopsy needle 1 1 and the cannula 12 into any desired 
site of a human body. That is, when the handle 32 is 



tumed downward to make the biopsy device 1 ready for 
biopsy operation, as shown in FIG. 7, the slider 29 is 
depressed downward by the projection 33 of the handle 
32, and hence the latch 30 is detached downward from 

5 the latch recess 27 of the first stopper 20. whereby it 
becomes possible to move the first stopper 20 down- 
ward. In this state, however, the lod< mechanism 25 is 
still engaged with the housing 2, thereby preventing the 
first stopper 20 from moving downward. 

10 [0037] However, when the start button 26 is 
depressed, the lock mechanism 25 is caused to be dis- 
engaged from the housing 2. whereby the first stopper 
20 is released and, as shown in FIG. 8, the first stopper 
20 and the first hook 15 are moved downward by the 

IS urging force of the first metal spring 1 7 of the first hook 
1 5 until the first hook 1 5 abuts the upper holder 1 4 of the 
lid 6. As the first hook 15 is moved downward, the 
biopsy needle 1 1 is protruded downward and inserted 
into the desired site of the human body The distal end 

so of the biopsy needle 11 is formed with the pocket 1 9 into 
which a sample tissue S of the desired site of the human 
body is received. 

[0038] Then, the first stopper 20 abuts the second 
stopper 21 arranged below the first stopper 20 to 

25 thereby rotate or pivotally move the second stopper 21 , 
so that the second hook 16 is disengaged from the sec- 
ond stopper 21, which causes the cannula 12 to pro- 
trude downward until the same abuts the holder 14 of 
the lid 6 to thereby cut off the sample tissue in the 

30 pocket 19 and then close the pocket 19. By the above- 
mentioned procedure, the collection of the sample tis- 
sue S is completed. The biopsy needle 1 1 and the can- 
nula 12 are withdrawn from the human body and the 
biopsy device 1 is removed from the same. The biopsy 

35 needle 1 1 and the cannula 12 can be easily removed 
from the housing 2 by removing the lid 6 from the hous- 
ing 2. 

[0039] FIGS. 1 0 to 1 4 show a second embodiment of 
the invention. According to the second embodiment, to 

40 prevent the operator from being exposed to doses of 
radiation, the biopsy device 1 shown in the first embod- 
iment is held on a distal portion of an articulated arm 39 
via a fine-adjustment mechanism 38 to thereby enable 
the biopsy device 1 to be remotely controlled. Refer- 

45 ence numeral 41 designates an ethanol local injection 
device which can be attached to the fine-adjustment 
mechanism 38 instead of the biopsy device 1 , and will 
be described hereinafter. Reference numeral la desig- 
nates a positioning jig according to the second embodi- 

50 ment. 

[0040] The articulated arm 39 is constructed such that 
three joints 42 as articulations enable a distal end 40 of 
the articulated arm 39 to move freely. Each joint 42 has 
an internal bulb 43 and an odernal bulb 44, and the 
55 internal bulb 43 is provided with a clutch 46 pressed 
against an inner surface of the external bulb 44 by a 
pressure spring 45. An air hose 47 extends through 
each joint 42 and an air hose-connecting pipe 48 is pro- 
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vided at a central portion of the internal bulb 43. The 
connecting pipe 48 is formed at an end thereof with a 
flange 50 which is in air-tight contact with the clutch 46 
via an O ring 49. At another end of the connecting pipe 
48, another O ring 49 is provided which is in air-tight 
contact with the clutch 46. The connecting pipe 48 is 
formed with a hole 51 through which air can be forced in 
between the clutch 46 and the flange 50. 
[0041 ] When air is forced in between the clutch 46 and 
the flange 50, the clutch 46 is moved by air pressure 
against the urging force of the pressure spring 45 to 
thereby disengage the clutch 46 from the inner surface 
of the external bulb 44 against which the clutch is 
pressed by the pressure spring 45. In this state, it is 
possible to freely move the joints 42. When the forcing 
of air is stopped, the clutch 46 is again pressed against 
the inner surface of the external bulb 44 by the pressure 
spring 45 to lock the joints 42. Thus, the joints 42 are 
mechanically locked by the pressure spring 45 which 
constantly applies its urging force to the clutch 46, so 
that even if air supply is interrupted by electric break- 
down, the joints 42 are locked by the pressure spring 
45, which is preferable from the viewpoint of safety. Air 
can be supplied or stopped by operating a foot switch 53 
provided in a main block 52 of the articulated arm 39. 
[0042] Next, the construction of the fine-adjustment 
mechanism 38 will be described with reference to FIG. 
1 1. At a distal end of the fine-adjustment mechanism 
38, a vertically moveable rack 54 is provided. The rack 
54 is engaged with a gear 55a. and a pair of bevel gears 
55b connected to the gear 55a are rotated by a wire 
cable W1 as "flexible transmission means' to thereby 
vertically move the rack 54. 

[0043] Therack54isprovidedwithanL-shapedframe 
56 which is formed with a dovetail groove 57. The 
mounting block 28 formed on the right side of the hous- 
ing 2 of the biopsy device 1 is inserted into the dovetail 
groove 57. An eccentric cam 58 is an-anged on an upper 
portion of the rack 54, for being rotated by a wire cable 
W2, The eccentric cam 58 causes a pin 59 to protrude. 
The pin 59 is aranged at a location for pushing the start 
button 26 of the biopsy device 2. 
[0044] A portion holding the rack 54 is rotated by a 
large diameter gear 61 engaging with a gear 60 o1 a 
wire cable W3. The large diameter gear 61 is mounted 
on a pivotal member 62 of which lower portion is pivot- 
ally moveable about a pivotal axis extending through an 
upper end of the member 62. The pivotal member 62 is 
urged fbnvaid by a spring 63 (see FIG. 13) and config- 
ured such that angular fine adjustment of the pivotal 
member 62 can be manually efected by operating a 
knob 64 having its end abutting against the pivotal 
member 62. 

[0045] A portion supporting the pivotal member 62 is 
connected to a frame 65 by dovetail engagement in a 
manner movable rightward and leftward. The frame 65 
is engaged with a screw 67 which is rotated t>y a pair of 
bevel gears 66 provided at an end of a wire cable W4 



whereby the frame 65 can be nrxjved in a rightward or 
leftward direction in accordance with rotation of the 
screw 67. 

P)046] The frame 65 is connected to another frame 68 
5 by dovetail engagement in a manner rrxivable fonvatd 
and backward. The frame 68 is engaged with a saem 
70 which is rotated by a pair of gears 69 provided at an 
end of a wire cable W5 so as to move fonvard or back- 
ward in accordance with rotation of the screw 70. A 

10 knob 71 is arranged at an end of the wire cable W5 
whereby fine adjustment in fonvard or backward posi- 
tion of the frame 68 can be manually effected. Further, 
the frame 68 can be rotated in a horizontal direction with 
respect to the distal end 40 of the articulated arms 39 by 

75 turning a screw 72. 

[0047] As described above, according to the second 
embodiment, after setting the biopsy device 1 at an 
approximately suitable position by using the articulated 
arms 39. the operator can carry out a final positioning of 

20 the biopsy device 1 by remote control with the fine- 
adjustment mechanism 38 and operate the start button 
26 of the biopsy device 1 by remote control with the wire 
cable W2. which prevents the operator from being 
exposed to doses of radiation. 

25 [0048] It should be noted that, as describes above, 
instead of the biopsy device l, the ethanol local injec- 
tion device 41 can be mounted on the fine-adjustment 
mechanism 38. The mounting is effected by engaging a 
mounting block 74 formed on a side surface of a hous- 

30 ing 73 of the ethanol local injection device 41 wHh the 
dovetail groove 58 of the fine-adjustment mechanism 
3& Projections 75 are fbrmed at vertically intermediate 
portions of the housing 73 of the ethanol local injection 
device 41 , for engagement with the grooves 35 of the jig 

35 34 of the first emtjodiment. The housing, 73 is provided 
with a rack 77 which is vertically moved by a pair of 
bevel gears 76 attached to a wire cable W7. The wire 
cable W7 is different from that empksyed in the fine- 
adjustment mechanism 38. 

40 [0049] The rack 77 is pro\flded with a holder 79 which 
has a slot 78 for holding an ethanol injection needle 80 
for irijecting ethanol. The injection needle 80 can be 
supplied with ethanol through a tube, not shown. The 
holder 79 is formed with a crank knob 81 ectending 

46 through the slot 78. The slot 78 can be narrowed by 
rotating the crank Knob 81 , whereby the injection needle 
80 can be held in the slot 78. Further, the holder 79 is 
provided with a pair of screws 82 for holding an upper 
end of the injection needle 80 from opposite lateral 

50 sides to prevent the rotation of the injection needle 80. 
[0050] A hokJer 84 having a slot 83 is also provided at 
a lower portion of the housing 73. The slot 83 holds a 
cannula 85. The holder 84 is also provided with a crank 
knob 81 and a pair of screws 86 for holding an upper 

55 end of the cannula 85 from opposite lateral sides. 
[0051] The ethanol local injection device 41 con- 
structed as above is positioned to a target site (tumor) of 
a human body under the guidance of the CT or the like 
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and then the injection needle 80 guided by the cannula 
85 Is caused to be protruded downward to insert the 
same into the desired site of the human body to thereby 
inject ethane! from a pointed end cA the injection needle 
80. Thus, the target site (tumor) can be treated. The g 
above ethanol treatment can be carried out by remote 
control, and which prevents the operator from being 
exposed to doses of radiation. 
[0052] FIG. 1 5 shows a third embodiment of the inven- 
tion. The third embodiment shows a device which carles io 
out a renwte control to be can-led out in a more simpli- 
fied manner than the second embodiment. That is, the 
remote control device according to the third embodi- 
ment is mainly comprised of a holder 87 which can be 
attached to an arm of the operator, and a vertically-mov- is 
ing mechanism 89 as a line-adjustment mechanism" 
which is mounted on a distal end 88 of the holder 87. 
[0053] The holder 87 can be attached to the operator's 
arm by using a belt 90. The distal end 88 is provided 
with a joint 92 which can be looted or unlocked by oper- 20 
ating a lever 91. The angle of the distal end 88 can be 
freely changed by the joint 92. A grip 93 for the operator 
is provided at an intermediate portion of the holder 87. 
10054] The biopsy device 1 can be mounted on the 
verticaliy-moving mechanism 89. An operating force 2s 
applied to the handle 94 by the operator is transmitted 
to the vertically-moving mechanism 89 via a wire cable 
W8, whereby the biopsy device 1 can be moved in the 
vertical direction by remote control. Further, the verti- 
cally-moving mechanism 89 is also provided with a trig- 30 
ger 95. The operating force of a switch lever 96 Is 
transmitted to the trigger 95 via a wire cable W9. 
whereby it is possible to depress a start button, not 
shown, of the biopsy device 1 by remote control. 
[0055] The remote control device according to the as 
third embodiment Is employed, similarly to the case of 
the second embodiment, allows the operator to prevent 
from being exposed to doses of radiation. Further, since 
the remote control device according to the third embod- 
iment is used by attaching the same to the operator's to 
arm, it can be operated more easily than the second 
embodiment. 

[0056] According to the invention of claim 1 , the 
biopsy needle and the cannula are positively spaced 
from the metal springs of the first hook and the second 45 
hook by a predetermined distance in a direction perpen- 
dicular to a plane of radiation and hence the biopsy nee- 
dle and cannular are prevented from being displayed on 
the image screen In a manner overlapping the springs, 
whereby it is possible to reliably recognize the positions so 
of the biopsy needle and the like. 
[0057] According to the invention of claim 2, the first 
stopper is permitted to move downward together with 
the first hook by unlocking the lock mechanism formed 
on a side of the first stopper between the first stopper 55 
and the housing, and when the f irst stopper has moved 
downward over a predetermined distance, it abuts a 
second stopper to thereby disengage the second stop- 



per from the second hook, which allows the biopsy nee- 
dle to protrude downward prior to protrusion of the 
cannula with a slight time lag. 
[0OS8] According to the invention of claim 3, the linear 
groove or linear ridge Is aligned with the plane of radia- 
tion, whereby the biopsy needle and the cannula can be 
aligned with the plane of radiation. 
0)059] According to the invention of claim 5, the 
biopsy device not held directly by hand but held on the 
distal end of the articulated arm prevents the operator 
from being exposed to doses of radiation. Further, it is 
possible for the operator remote from the biopsy device 
to operate the fine-adjustment mechanism for finely 
acljusting the position of the biopsy device and the k)ck 
mechanism of the biopsy device by flexible transmission 
means. Furthermore, the above operation is executed 
mechanically not electrically thereby preventing gener- 
ation of electrical noise. 

[0060] According to the invention of claim 9, the 
biopsy device is not held directly by hand but held on the 
distal end of the holder attachable to an operator's ami. 
This prevents the operator from being exposed to doses 
of radiation. It is possible to operate the f ine-a(4|ustment 
mechanism for finely adjusting the position of the biopsy 
device and the lock mechanism of the apparatus by flex- 
ible transmission means. 

[0061 ] According to the invention of claim 1 3, instead 
of the biopsy device, the ethanol local injection device is 
held on the distal end of the remote control device, 
whereby it Is possible to effect ethanol local injection 
treatment under die guidance of tiie CT or the like. 

Claims 

1 . In a biopsy device (1 ) including a nonmetal housing 
(2) having a shape of a container, said housing (2) 
having an opening on one side thereof, a metal can- 
nula (12), and a metal biopsy needle (1 1) for being 
inserted into said metal cannula (12), said metal 
cannula (12) and said metal biopsy needle (11) 
being received witiiin said housing witti respective 
distal ends thereof protruding downward in a man- 
ner such that said metal cannula (12) and said 
metal biopsy needle (11) are vertically movable 
within said housing (2), said housing (2) further 
having located therein on another side with respect 
to said biopsy needle (11) arvj said cannula (12) a 
first hook (15) in engagement with said biopsy nee- 
dle (11) and urging said biopsy needle (11) down- 
ward by afirst metal spring (17), and a second hook 
(16) in engagement with said cannula (12) and urg- 
ing said cannula (12) downward by a second metal 
spring (18), said first hook (15) and said second 
hook (16) being located witi-iin said housing (2) on 
an another side thereof said first and second hooks 
(15,16) being caused to release said biopsy needle 
(11) and said cannula (12). respectively, thereby 
causing said biopsy needle (1 1) to protrude down- 



7 



EP0925759A2 



14 



ward prior to protrusion of said cannula (12) with a 
slight time lag, 

characterised in that said biopsy needle (11) and 
said cannula (12) are positively spaced from said 
respective metal springs (17,18) of said first hook 5 
(15) and said second hook (16) by a predetermined 
distance (L) in a direction perpendicular to a plane 
(R). 



The biopsy device (1 1) according to daim 1 , includ- w 
ing a f irst stopper (20) and a second stopper (21) 
arranged on said another side of said first hook (1 5) 
and said second hook (16), for engagement with 
said first hook (15) and said second hook (16). 
respectively, to thereby inhibit said first hook (15) is 
and said second hook (16) from moving downward, 
and a lock mechanism (25) formed between said 
first stopper (20) and said housing (2), said first 
stopper (20) being permitted to move downward 
together with said first hook (15) by unlocking said 20 
lock mechanism (25), said first stepper (20) abut- 
ting said second stopper (21) when said first stop- 
per (20) has moved downward over a 
predetermined distance to thereby disengage said 
second stopper (21 ) from said second hook (16). 25 



biopsy device (1) being hekl at said distal end 
(88) of said holder (87) via said fine-adjustment 
mechanism (38); and 

flexible transmission means via which said fine- 
adjustment mechanism and said lock mecha- 
nism of said biopsy device can be mechanically 



The remote control device for a biopsy device (1) 
according to claim 4 or 5, wherein said remote con- 
trol device can hold an ethanol local injectian device 
(41) instead of said biopsy device (1). 



3. The biopsy device (1) according to claim 1 or 2, 
wherein said housing (2) has a linear groove or a 
linear ridge (4) formed on a side thereof at a loca- 
tion aligned with said biopsy needle (1 1) and said so 
cannula (12). for causing said biopsy needle (11) 
and said cannula (12) to be aligned with said plane 

of radiation (R). 

4. A remote control device for a biopsy device (1), as 
comprising: 



a fine-adjustmerrt mechanism (38) for finely 
adjusting a position of said biopsy device (1) 
according to any of claims 1 to 3; 40 
an articulated arm (39) having a distal end (40). 
said biopsy device (1) being held at said distal 
end (40) of said articulated arm (39) via said 
fine-adjustment mechanism (38); and 
flexible transmission means via which said fine- 4s 
adjustment mechanism and said lock mecha- 
nism of said biopsy device can be mechanically 
operated. 

5. A remote control device for a biopsy device (1), so 
comprising: 

a fine-adjustment mechanism (38) for finely 
adjusting a position of said biopsy device (1) 
according to any of claims 1 to 3; ss 
a holder (87) attachable to an operator^ arm, 
said holder (87) having a distal end (88) at a 
location renrx>te from said operator's arm. said 



8 



EP0925759 A2 



FIG. 1 




9 



EP0 925759 A2 



FIG. 2 




10 



EP 0925 759 A2 



FIG. 4 




EP09257S9A2 



F I G. 6 




12 



EP092S7SaA2 



G. 7 




13 



EP0925'ra9A2 



G. 8 




14 



EP0925759A2 



F IG. 9 




15 



EP0925 759A2 



FIG. 10 




EP0925 759A2 



G. 1 1 




EP0 925 7^A2 



FIG. 12 




EP0925 759A2 



FIG. 14 




EP0925 759A2 



FIG. 15 




20 



(19) 



— ■iiiiniHiiiiii 

European Patent Office 

Office europeen des brevets (1 1 ) EP 0 925 759 A3 

EUROPEAN PATENT APPLICATION 

(51) lnt.Cl7: A61B 10/00 



(88) Date of publication AS: 

23.05.2001 Bulletin 2001/21 



(43) Date of publication A2: 

30.06.1999 Bulletin 1999/26 



(21) Application number: 98122667.3 

(22) Date of filing: 30.11.1998 



(84) Designated Contracting States: 


(72) Inventor: Nakamura, Katsushige 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Hachioji-shi, Tokyo 193-0944 (JP) 


MC NL PT SE 




Designated Extension States: 


(74) Representative: 


ALLTLVMKROSI 


Wilcken, Thomas, Dipl.-lng. et al 
Patentanwalte 


(30) Priority: 26.12.1997 JP 36145897 


Wilcken & Vbllmann 




Bel der Lohmuhle 23 


(71) Applicant: 


23554 Lubeck (DE) 


MITAKA KOHKI CO., LTD. 


MItaka-shi, Tokyo 181 (JP) 





(54) Biopsy device and remote control device therefor 

(57) A biopsy needle 11 and a cannula 12 are 
spaced from a first metal spring 1 7 of a first hook 1 5 and F 
a second metal spring 1 8 of a second hook 1 6 by a pre- 
determined distance L in a direction perpendicular to a 
plane of radiation R. Such an anangement with the dis- 
tance L prevents the biopsy needle 11 and cannula 12 
from being displayed In a manner overlapping the 
springs 17, 18, and allows an operator to positively rec- 
ognize the positions of the biopsy needle 11 and can- 
nula 1 2 on the Image screen. 




Printed by Xerox (UK) Business Services 
2.16.7 (HRSV3.B 



EP 0 925 759 A3 



EUROPEAN SEARCH REPORT 



DOCUMENTS CONSIDERED TO BE RELEVANT 



US 5 645 556 A (YOON) 
8 July 1997 (1997-07-Q8) 
" figures * 

US 5 161 542 A (PALESTRANT) 
10 November 1992 (1992-11-10) 
* the whole dociunent * 



10 January 20G1 



CATEGORY OF OTEO DOCUMENTS 
..:p«licularlyrsl( 



edl«o8MriBasoia 



2 



EP 0 925 759 A3 




European Patent 
Office 



EP 98 12 2667 



CLAIMS INCURRING FEES 



Vne present European patent applicaUon comprised at ttie time of filing more than ten claims. 

□ Only part of tlie claims have been paid within the prescribed fime limit. The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim(s).- 



□ No dalms fees have been paid within the prescribed time M. The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent appTication does not comply with the 
requirements of unity of invention and relates to several Inventions or groups of inventions, namely: 



see sheet B 



□ All further search fees have bean paid within the fixed time llmiL The present European search report has 
been drawn up for all dalms. 

□ As all searchable tiairra could be searched without effort justifying an additional lee, the Search Division 
did not invite payment of any additional fee. 

□ Only part of the further search tees have been paid within the fixed fime limit. The present European 
search report has been drawn up for those parts of the European patent application which relate to tt\e 
inventions in respect of which search fees have been paid, namely claims: 



nn None of the further search fees have been paid within the fixed time limiL The present European search 
C— J report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the daims, namely dsms: 



1-3 



3 



EP 0 925 759 A3 



LACK OF UNITY OF INVENTION 

SHEETS EP 98 12 2667 



1. Claims: 1-3 



Biopsy device wherein the needle and cannula are spaced from 
the springs of the hooks by a predetermined distance 
perpendicularly to a plane of radiation. 



2. Claims: 4-6 



Remote control for a biopsy device comprising an adjustment 
mechanism, a holder and flexible transmission means. 



4 



EP 0 925 759 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 98 12 2667 



This annex Nsts the patent lamily meml>ers relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EOP Hie on 

The European Patent Office is in no way liable for these particutars which are merely given for the purpose of information. 

10-01-2001 



Patent documerM 
cited In search report 


Publication 
date 


Patent family 
meniber(s) 


Publication 
date 


US 5645556 A 


08-07-1997 


US 


5431635 A 


11-07-1995 




US 


5466224 A 






US 


5578053 A 


9<;_1 1 _i aaa 




US 


5827315 A 


97 in 1QQ0 




US 


5226426 A 


13-07-1993 




US 


5350393 A 






us 


5807402 A 


15-09-1998 




EP 


0746351 A 


11-12-1996 




JP 


8511711 T 


10-12-1995 




WO 


9500189 A 


05-01-1995 




US 


5645557 A 


08-07-1997 




us 


5575804 A 


19-11-1996 




us 


5591189 A 






US 


5607439 A 


RA ^ Q07 




us 


5573545 A 


12-11-1996 




us 


5569289 A 


ott 1 rs 1 QQC; 

ty-io-iyyt) 




us 


5571134 A 






us 


5584848 A 


17-12-1996 




EP 


0746350 A 


11-12-1996 




JP 


8511971 T 


17-12-1996 




wo 


9501193 A 


12-01-1995 




AT 


176855 T 


15-03-1999 




CA 


2098182 A 


18-06-1992 




DE 


69130926 D 


01-04-1999 






AQI 3flQ9K T 


05-08-1999 




EP 


0563306 A 


06-10-1993 




EP 


0653191 A 


17-05-1995 




EP 


0769279 A 


23-04-1997 




ES 


2127214 T 


16-04-1999 




KR 


9701430 B 


06-02-1997 




us 


5549564 A 


27-08-1996 




WO 


9210974 A 


09-07-1992 




us 


5586991 A 


24-12-1996 




us 


5569288 A 


29-10-1996 




US 


5401247 A 


28-03-1995 




US 


5591190 A 


07-01-1997 




US 


5730755 A 


24-03-1998 




US 


5676681 A 


14-10-1997 




US 


5676682 A 


14-10-1997 




US 


5688286 A 


16-11-1997 




US 


5676683 A 


14-10-1997 


US 5161542 A 


10-11-1992 


US 


5090419 A 


25-02-1992 




CA 


2066774 A.C 


24-02-1992 


i 


DE 


69130018 D 


24-09-1998 


1 


DE 


69130018 T 


11-02-1999 



§ For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/82 



5 



EP 0 925 759 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



wEDPIileon 

The European Patent Office is in no way liable lor these particulars which are merely given for the purpose of iniormation. 

10-01-2001 





PubKeation 


Patent fomily 
meniber(s) 


Publication 


cited^eareh report 


date 


date 



EP Q497973 A 

ES 2121847 T 

JP 5502181 T 

WO 9263096 A 



12-08-1992 
16-12-1998 
22-04-1993 
05-03-1992 



m For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



6 



